The transcriptional activity was analysed in biopsies obtained before and one year after parathyroidectomy in 7 patients with mild PHTP comparing bone marrow and muscle genes. My task was to quantify the distribution of PTH receptors (PTHR1 and PTHR2) using real time RT-PCR in unrelated persons to define PTH target tissues and quantify PTH receptors in prathyroidectomized patients. These studies showed that PTHR1 and PTHR2 were more abundantly expressed in muscle and brain than in hematopoietic cells. It is possible that sustained stimulation of PTH receptors in brain,muscle, heart and hematopoietic cells because of elevated serum levels of PTH lead to alterations in gene expression and gives rise to symptoms like muscle fatigue, weakness, cardiovascular pathology and neuropsychiatric manifestations.
Introduction
PHPT is one of the most common endocrine disorders and is usually caused by benign tumor in one of the parathyroid gland(parathyroid adenoma). Hyperplasia is present 10%-20% of cases of primary hyperparathyroidism. This enlargement can occur of all four parathyroid glands and in some cases enlargement may be grossly apparent in only one or two gland. More rare is conditions with two parathyroid adenomas while having two normal gland. PHPT is more common in adults then in young people and more common in women than in men.
Many reports (2, 14, 23, 24, 42, 43) emphasize the change in the clinical presenting picture form renal, bone related and gastrointestinal manifestations to psychological and psychiatric disorders as feelings of muscular weakness, apathy, cardiovascular manifestations and ill defined mental symptoms. An increased cardiovascular morbidity has been reported even in mild disease (2) , leading to over-presentation of cardiac death in patients with symptomatic PHTP both before and after parathyroidectomy suggesting development of non-reversible changes.
A study shows that adolescents and young adults have a clinical profile that differs from older patients (29) . PHPT is rare condition in this age group. The report showed a non-specific symptomatology in adolescent and young adult patients with primary hyperparathyroidism. Fatigue, exhaustion, weakness and lethargy were the most common symptoms. Other symptoms were constipation, nephrolithiasis, polydipsia?, bone pain, palpitations, joint pain, polyuria or nocturia, pruritis, hypertension, depression and many other symptoms. It seems that a variety of symptoms and other organ manifestations are associated with PHTP.
Nowadays many patients with PHTP are discovered in their asymptomatic phase, especially in Western Europe and North Amerika(2) by screening for PTH and Ca2+
Very little is known about the molecular pathology/mechanisms associated with a chronic excessive action of PTH in different target tissues occurring during PHTP.
The aim of the whole study was to describe changes in gene expression studied in bone marrow and skeletal muscle from patients with well defined and characterized, early PHPT before and after surgery when normalization of bone and biochemical markers had occurred. Each patient was used as their own control to describe molecular pathology expressed as mRNA profiles and suggest that the results may have clinical consequences reflecting chronic PTH receptor stimulation. My task was to quantify PTHR1 and PTHR2 in these patients using real time RT-PCR before and one year after surgery and at the same time to quantify the distribution of PTHreceptors also using real time RT-PCR in unrelated persons to define PTH-receptor target tissues. Centrifuge the samples at no more than 12,000 x g for 15min. at 2-8 C (degrees of Celsius). Following centrifugation , the mixture separates into a lower red, phenolchloroform phase, an interphase and a colorless upper aqueous phase. RNA remains exclusively in the aqueous phase. Human PTH-receptor 1 and 2 expression is analysed by Real time PCR. 2µl of total RNA was analysed. The data is given in ratio(N) to the expression level to b-actin that is set to be 1. The data is calculated out of crossing points(CT) of the different receptors.
Χ±SD Χ±SD Χ±SD This could be related to resistance to infections and increased prevalence and premature death of malignant diseases in PHPT (1, 3, 11, 13, 20, 32) . A relationship between PHPT and infection is described being the 4 th most prevalent cause of premature death (20) . Also, high prevalence of H. pylori in patients with PHPT (11) and urinary tract infections in 26 % of 201 tested dogs with PHPT (13) point to an increased susceptibility to infections.
Our study suggests that there may be many different molecular mechanisms that may explain clinical consequences of PHPT,but that these are mediated by the excess PTH and its action on PTH receptors Patient with PHPT showed a great increase in PTHR1 mRNA, while the PTHR2 mRNA was unaltered during disease. The present results points to that early diagnosis and treatment of these patients may avoid irreversible molecular pathology. At the same time these results can give rise to further research.
